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Description
TECHNICAL FIELD

[0001] The present invention relates to a vehicle drive
device including a rotary electric machine including a ro-
tor, a pair of output members drivingly connected to
wheels, a speed reducer that reduces the speed of rota-
tion of the rotor, and a differential gear mechanism that
distributes a driving force of the rotor transmitted via the
speed reducer to the pair of output members.

BACKGROUND ART

[0002] An example of such a vehicle drive device is
disclosed in Japanese Unexamined Patent Application
Publication No. 2021-124183 (JP 2021-124183 A) (Pat-
ent Document 1). The reference signs shown in paren-
theses in the section of description of the background art
are those of Patent Document 1.

[0003] In the vehicle drive device disclosed in Patent
Document 1, as shown in FIG. 4 of the document, an in-
shaft oil passage (440) extending along an axial direction
is provided inside a pinion shaft (44) of a planetary re-
duction gear (4). The in-shaft oil passage (440) commu-
nicates with two oil holes (442, 443) that are open on the
outer peripheral surface of the pinion shaft (44). Oil dis-
charged from these oil holes (442, 443) lubricates needle
bearings (NB) that support the inner peripheral surface
of a stepped pinion gear (43).

Related Art Documents
Patent Documents

[0004] Patent Document 1: Japanese Unexamined
Patent Application Publication No. 2021-124183 (JP
2021-124183 A)

SUMMARY OF THE INVENTION
Problem to be Solved by the Invention

[0005] In the vehicle drive device disclosed in Patent
Document 1, the oil is introduced into the in-shaft oil pas-
sage (440) from an introduction passage (441) provided
at one location in the axial direction, and the oil is distrib-
uted from the in-shaft oil passage (440) to the first oil hole
(442) and the second oil hole (443). In such a structure,
however, for example, when the amount of oil introduced
into the in-shaft oil passage (440) is insufficient, most of
the oil may flow into the first oil hole (442) close to the
introduction passage (44 1), and the amount of oil flowing
into the second oil hole (443) may be insufficient. In this
way, the difference in the oil flow amount between the
first oil hole (442) and the second oil hole (443) may ex-
cessively increase. In such a case, lubrication may par-
tially become insufficient, which may result in a shortened
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life of the needle bearings (NB).

[0006] Therefore, it is desirable to realize a vehicle
drive device that can easily supply a necessary amount
of oil appropriately to planetary bearings that support
planetary gears.

Means for Solving the Problem

[0007] As a characteristic configuration of a vehicle
drive device in view of the above, the vehicle drive device
includes:

a shaft member to which a driving force of a drive
source is input; and

a speed reducer that reduces a speed of rotation of
the shaft member and outputs the rotation to an out-
put member drivingly connected to a wheel, in which
the speed reducer is a planetary gear mechanism
including a planetary gear including a first gear por-
tion and a second gear portion, and a carrier that
rotatably supports the planetary gear,

assuming that a direction along a rotation axis of the
carrier is an axial direction, one side in the axial di-
rection is a first axial side, the other side in the axial
direction is a second axial side, a direction orthogo-
nal to the rotation axis of the carrier is a carrier radial
direction, and adirection orthogonal to a rotation axis
of the planetary gear is a planetary radial direction,
the first gear portion and the second gear portion are
disposed side by side in the axial direction,

the carrier includes a support shaft disposed so as
to extend in the axial direction through an inner side
ofthe planetary gear in the planetary radial direction,
afirst oil receiving portion, and a second oil receiving
portion,

a planetary bearing is disposed between an outer
peripheral shaft surface that is an outer peripheral
surface of the support shaft and an inner peripheral
gear surface that is an inner peripheral surface of
the planetary gear,

the carrier is provided with a first oil passage and a
second oil passage,

the first gear portion is disposed on the first axial side
of the second gear portion,

the first oil passage is formed so as to communicate
a first side surface opening that is open to a first
carrier side surface thatis a side surface of the carrier
oriented to the first axial side with a first outer pe-
ripheral opening that is open to the outer peripheral
shaft surface,

the first outer peripheral opening is disposed so as
to overlap the first gear portion in a planetary radial
view along the planetary radial direction,

the second oil passage is formed so as to commu-
nicate a second side surface opening that is open to
a second carrier side surface that is a side surface
of the carrier oriented to the second axial side with
a second outer peripheral opening that is open to
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the outer peripheral shaft surface on the second axial
side of the first outer peripheral opening,

the second outer peripheral opening is disposed so
asto overlap the second gear portionin the planetary
radial view,

the first oil receiving portion is provided so as to pro-
trude from the first carrier side surface to the first
axial side, and is formed so as to guide oil supplied
from an inner side in the carrier radial direction to
the first side surface opening, and

the second oil receiving portion is provided so as to
protrude from the second carrier side surface to the
second axial side, and is formed so as to guide the
oil supplied from the inner side in the carrier radial
direction to the second side surface opening.

[0008] In this configuration, the first oil passage is sup-
plied with the oil guided from the first oil receiving portion
provided on the first carrier side surface to the first side
surface opening, and the second oil passage is supplied
with the oil guided from the second oil receiving portion
provided on the second carrier side surface to the second
side surface opening. The oil introduced into the first oil
passage is supplied to the first outer peripheral opening,
and the oil introduced into the second oil passage is sup-
plied to the second outer peripheral opening. With this
configuration, the oil can be received by both the first oil
receiving portion and the second oil receiving portion and
supplied to the outer peripheral shaft surface. Therefore,
a necessary amount of oil can be secured easily and the
imbalance in the amount of oil supplied to the first outer
peripheral opening and the second outer peripheral
opening can be reduced easily. Thus, the planetary bear-
ing can be lubricated appropriately. With this configura-
tion, the inner peripheral surface of the first gear portion
can appropriately be lubricated with the oil discharged
from the first outer peripheral opening. The inner periph-
eral surface of the second gear portion can appropriately
be lubricated with the oil discharged from the second
outer peripheral opening.

[0009] Further features and advantages of the tech-
nology according to the present disclosure will become
more apparent from the following description of illustra-
tive, nonlimiting embodiments that will be given with ref-
erence to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

[FIG. 1] FIG. 1 is a sectional view taken along an
axial direction of a vehicle drive device according to
an embodiment.

[FIG. 2] FIG. 2 is a skeleton diagram of the vehicle
drive device according to the embodiment.

[FIG. 3] FIG. 3 is a partially enlarged sectional view
taken along the axial direction of the vehicle drive
device according to the embodiment.
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[FIG. 4] FIG. 4 is an end view taken along line IV-IV
in FIG. 3.
[FIG. 5] FIG. 5 is an end view taken along line V-V
in FIG. 3.
[FIG. 6] FIG. 6 is an end view taken along line VI-VI
in FIG. 3.

MODES FOR CARRYING OUT THE INVENTION

[0011] Hereinafter, a vehicle drive device 100 accord-
ing to an embodiment will be described with reference to
the drawings.

[0012] As shown in FIGS. 1 and 2, the vehicle drive
device 100 includes a shaft member 2 to which a driving
force of a drive source is input, and a speed reducer 3
that reduces the speed of rotation of the shaft member
2 and outputs the rotation to output members 5 drivingly
connected to wheels W. In the present embodiment, the
drive source is a rotary electric machine 1 including a
rotor 12 that rotates integrally with the shaft member 2.
In the present embodiment, a pair of output members 5
is provided, and the vehicle drive device 100 includes a
differential gear mechanism 4 that distributes the driving
force of the rotor 12 transmitted via the speed reducer 3
to the pair of output members 5. The pair of output mem-
bers 5 is drivingly connected to the wheels W.

[0013] In the present application, the "rotary electric
machine" is used as a concept including any of a motor
(electric motor), a generator (power generator), and a
motor generator that functions as both a motor and a
generator if necessary.

[0014] Inthe presentapplication, "drivingly connected"
refers to a state in which two rotary elements are con-
nected so that a driving force can be transmitted, and
includes a state in which the two rotary elements are
connected so as to rotate integrally or a state in which
the two rotary elements are connected so that a driving
force can be transmitted via one, two, or more transmis-
sion members. Such transmission members include var-
ious members that transmit rotation at the same speed
or at a shifted speed, such as a shaft, a gear mechanism,
a belt, and a chain. The transmission members may in-
clude an engagement device that selectively transmits
rotation and a driving force, such as a friction engage-
ment device and an intermesh engagement device.
When "drivingly connected" is used for rotary elements
in a planetary gear mechanism, itrefers to a state in which
the rotary elements are connected to each other via no
other rotary elements.

[0015] The speed reducer 3 is a planetary gear mech-
anism including planetary gears PG including first gear
portions PG1 and second gear portions PG2, and a car-
rier C that rotatably supports the planetary gears PG.
The speed reducer 3 changes the speed of rotation of
the shaft member 2. The differential gear mechanism 4
distributes the driving force transmitted from the rotary
electric machine 1 via the speed reducer 3 to the pair of
wheels W.
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[0016] The speed reducer 3 and the differential gear
mechanism 4 are disposed coaxially. In the present em-
bodiment, the rotor 12, the speed reducer 3, and the dif-
ferential gear mechanism 4 are disposed coaxially. More
specifically, the rotor 12, the speed reducer 3, and the
differential gear mechanism 4 are disposed in the stated
order from a first axial side L1 to a second axial side L2.
[0017] In the following description, a direction along a
rotation axis CA of the carrier C (hereinafter referred to
as "carrier axis CA") will be referred to as "axial direction
L". One side in the axial direction L will be referred to as
"first axial side L1" and the other side in the axial direction
L will be referred to as "second axial side L2". A direction
orthogonal to the carrier axis CA will be referred to as
"carrier radial direction CR". An outer side in the carrier
radial direction CR will be referred to as "carrier radially
outer side CRo", and an inner side in the carrier radial
direction CR will be referred to as "carrier radially inner
side CRi". A direction orthogonal to a rotation axis PA of
the planetary gear PG (hereinafter referred to as "plan-
etary axis PA") will be referred to as "planetary radial
direction PR".

A direction about the planetary axis PA will be referred
to as "planetary circumferential direction PC".

[0018] In the present embodiment, the vehicle drive
device 100 includes a case 9. The case 9 houses the
rotary electric machine 1, the shaft member 2, the speed
reducer 3, and the differential gear mechanism 4.
[0019] As shown in FIG. 1, the case 9 includes a first
case portion 91, a second case portion 92, and a cover
portion 93 in the present embodiment. In the present em-
bodiment, the case 9 corresponds to a "non-rotary mem-
ber".

[0020] The first case portion 91 includes a first periph-
eral wall portion 910. The first peripheral wall portion 910
has a tubular shape that covers the rotary electric ma-
chine 1 from the carrier radially outer side CRo.

[0021] The second case portion 92 includes a second
peripheral wall portion 920, a second side wall portion
921, and a partition wall portion 922.

[0022] The second peripheral wall portion 920 has a
tubular shape that covers the speed reducer 3 and the
differential gear mechanism 4 from the carrier radially
outer side CRo. The second side wall portion 921 is
formed so as to extend from the second peripheral wall
portion 920 to the carrier radially inner side CRi. In the
present embodiment, the second side wall portion 921
is formed integrally with the second peripheral wall por-
tion 920 so as to close an opening of the second periph-
eral wall portion 920 on the second axial side L2. The
second peripheral wall portion 920 is joined to the first
peripheral wall portion 910 from the second axial side L2.
[0023] The partition wall portion 922 is disposed so as
to separate a disposition area of the rotary electric ma-
chine 1 and a disposition area of the speed reducer 3
and the differential gear mechanism 4 in the axial direc-
tion L. In the present embodiment, the partition wall por-
tion 922 is disposed between the rotary electric machine
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1 and the speed reducer 3 in the axial direction L. The
partition wall portion 922 is fixed to the second peripheral
wall portion 920.

[0024] The cover portion 93 is formed so as to cover
the first axial side L1 of the rotary electric machine 1. In
the present embodiment, the cover portion 93 is joined
to the first peripheral wall portion 910 from the first axial
side L1 so as to close an opening of the first peripheral
wall portion 910 on the first axial side L1.

[0025] The rotary electric machine 1 includes a stator
11 and the rotor 12. The stator 11 includes a cylindrical
stator core 11a. The stator core 11a is fixed to a non-
rotary member. In the present embodiment, the stator
core 11a is fixed to the first peripheral wall portion 910
of the case 9 that is the non-rotary member. The rotor 12
includes a cylindrical rotor core 12a. The rotor core 12a
is supported so as to be rotatable relative to the stator
core 11a.

[0026] In the present embodiment, the rotary electric
machine 1 is an inner rotor type rotary electric machine.
Therefore, the rotor core 12a is disposed on the carrier
radially inner side CRi of the stator core 11a.

[0027] In the present embodiment, the rotary electric
machine 1is arevolvingfield type rotary electric machine.
Therefore, the stator 11 further includes a stator coil 11b.
Although illustration is omitted, the rotor core 12a is pro-
vided with permanent magnets.

[0028] The shaft member 2 is connected to the rotor
12 so as to rotate integrally with the rotor 12. In the
present embodiment, the shaft member 2 has a tubular
shape with an axis along the axial direction L. The shaft
member 2 is disposed on the carrier radially inner side
CRi of the rotor core 12a so as to be coaxial with the rotor
core 12a.

[0029] In the present embodiment, the shaft member
2 is disposed so as to protrude from the rotor core 12a
to both sides in the axial direction L. A portion of the shaft
member 2 that protrudes from the rotor core 12a to the
first axial side L1 is supported so as to be rotatable rel-
ative to the cover portion 93 of the case 9. A portion of
the shaft member 2 that protrudes from the rotor core
12a to the second axial side L2 is disposed so as to ex-
tend through the partition wall portion 922 of the case 9
in the axial direction L, and is supported so as to be ro-
tatable relative to the partition wall portion 922.

In the present embodiment, the shaft member 2 is dis-
posed so as to extend through the carrier radially inner
side CRi of the speed reducer 3 in the axial direction L.
[0030] As shown in FIG. 3, the speed reducer 3 in-
cludes the planetary gears PG including the first gear
portions PG1 and the second gear portions PG2, and the
carrier C that rotatably supports the planetary gears PG.
Inthe presentembodiment, the speed reducer 3 includes
a sun gear SG that meshes with the first gear portions
PG1, afirst ring gear RG1 that meshes with the first gear
portions PG1, and a second ring gear RG2 that meshes
with the second gear portions PG2.

[0031] Thefirstgearportions PG1andthe second gear
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portions PG2 are disposed side by side in the axial di-
rection L. Specifically, the first gear portions PG1 are
disposed on the first axial side L1 of the second gear
portions PG2. Conversely, the second gear portions PG2
are disposed on the second axial side L2 of the first gear
portions PG1. In the present embodiment, the first gear
portion PG1 has a larger diameter than the second gear
portion PG2. Conversely, the second gear portion PG2
has a smaller diameter than the first gear portion PG1.

[0032] The carrier C includes a support shaft PS dis-
posed so as to extend in the axial direction L through the
inner side of the planetary gear PG in the planetary radial
direction PR. The support shaft PS rotatably supports
the planetary gear PG.

[0033] In the present embodiment, the carrier C in-
cludes a first supported portion Ca disposed on the first
axial side L1 of the first gear portion PG1, and a second
supported portion Cb disposed on the second axial side
L2 of the second gear portion PG2. Although details will
be described later, the first supported portion Ca is pro-
vided with a first oil receiving portion OR1 that receives
oil supplied from the carrier radially inner side CRi. The
second supported portion Cb is provided with a second
oil receiving portion OR2 that receives oil supplied from
the carrier radially inner side CRi. That is, the carrier C
includes the first oil receiving portion OR1 and the second
oil receiving portion OR2.

[0034] The first supported portion Ca is supported so
as to be rotatable relative to the case 9 via a first bearing
B1. The first bearing B1 is a thrust bearing disposed be-
tween the first supported portion Ca and the case 9 in
the axial direction L. In the present embodiment, the first
bearing B1 is disposed between a portion of the first sup-
ported portion Ca that is positioned on the carrier radially
inner side CRi of the support shaft PS and the partition
wall portion 922 of the case 9 in the axial direction L. In
the present embodiment, the first supported portion Ca
supports a portion of the support shaft PS that protrudes
to the first axial side L1 from the first gear portion PG1.
[0035] The second supported portion Cb is supported
so as to be rotatable relative to part of the differential
gear mechanism 4 (in this example, a differential case
41 described later) via a second bearing B2. The second
bearing B2 is a thrust bearing disposed between the sec-
ond supported portion Cb and the differential case 41 in
the axial direction L. In the present embodiment, the sec-
ond bearing B2 is disposed between a portion of the sec-
ond supported portion Cb thatis positioned on the carrier
radially inner side CRi of the support shaft PS and a first
support portion 411 of the differential case 41 described
later in the axial direction L. In the present embodiment,
the second supported portion Cb supports a portion of
the support shaft PS that protrudes to the second axial
side L2 from the second gear portion PG2.

[0036] A planetary bearing PB is disposed between an
outer peripheral shaft surface PSf that is the outer pe-
ripheral surface of the support shaft PS and an inner pe-
ripheral gear surface PGf that is the inner peripheral sur-
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face of the planetary gear PG. In the present embodi-
ment, the planetary bearing PB includes a first rolling
portion PB1 including a plurality of first rolling elements
R1, a second rolling portion PB2 disposed on the second
axial side L2 of the first rolling portion PB1 and including
a plurality of second rolling elements R2, and a support
frame PBs that supports the first rolling portion PB1 and
the second rolling portion PB2 (see FIGS. 4 and 5 as
well). Forexample, the planetary bearing PB is structured
by using a needle bearing.

[0037] The sun gear SG is connected to the rotor 12
(see FIG. 1) so as to rotate integrally with the rotor 12.
In the present embodiment, the sun gear SG is integrally
connected to the shaft member 2, and rotates integrally
with the rotor 12 and the shaft member 2.

[0038] The first ring gear RG1 is fixed to the case 9
that is the non-rotary member. In the present embodi-
ment, the first ring gear RG1 is fixed to the partition wall
portion 922 of the case 9.

[0039] The second ring gear RG2 is connected to an
input element of the differential gear mechanism 4. In the
present embodiment, the second ring gear RG2 is con-
nected to a connecting portion 411c of the differential
case 41 described later.

[0040] As shown in FIG. 1, the differential gear mech-
anism 4 includes the differential case 41, differential shaft
members 42, input bevel gears 43, a pair of output bevel
gears 44, a first output member 45, and a second output
member 46. The first output member 45 is the output
member 5 on the first axial side L 1 out of the pair of
output members 5, and the second output member 46 is
the output member 5 on the second axial side L2 out of
the pair of output members 5. That is, in the present em-
bodiment, the pair of output members 5 is components
of the differential gear mechanism 4.

[0041] The differential shaft member 42 is disposed so
as to extend along the carrier radial direction CR. The
differential shaft member 42 is supported by the differ-
ential case 41 so as to rotate integrally with the differential
case 41. In the present embodiment, a plurality of differ-
ential shaft members 42 is disposed in a distributed man-
ner in the circumferential direction so as to extend along
the carrier radial direction CR (e.g., four differential shaft
members 42 are disposed in a cross shape when viewed
in the axial direction L along the axial direction L).
[0042] The input bevel gear 43 is rotatably supported
by the differential shaft member 42. The input bevel gear
43 is rotatable (spinnable) about the differential shaft
member 42 and rotatable (revolvable) about the rotation
axis of the differential case 41. In the present embodi-
ment, the input bevel gears 43 are attached to the plurality
of differential shaft members 42.

[0043] The pair of output bevel gears 44 meshes with
the input bevel gears 43. The pair of output bevel gears
44 is disposed separately on both sides of the differential
shaft members 42 in the axial direction L.

[0044] In the present embodiment, the first output
member 45 is a tubular member formed integrally with
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the output bevel gear 44 disposed on the first axial side
L1 out of the pair of output bevel gears 44.

[0045] In the present embodiment, the second output
member 46 is a tubular member formed integrally with
the output bevel gear 44 disposed on the second axial
side L2 out of the pair of output bevel gears 44.

[0046] In the present embodiment, the first output
member 45 is connected to a first drive shaft 51 so as to
rotate integrally with the first drive shaft 51, and the sec-
ond output member 46 is connected to a second drive
shaft 52 so as to rotate integrally with the second drive
shaft 52. In this example, the first output member 45 is
disposed so as to cover the outer periphery of an output
shaft 50, and is spline-engaged with the output shaft 50.
The output shaft 50 is connected (in this case, spline-
engaged) to the first drive shaft 51 at an end on the first
axial side L1 so as to rotate integrally with the first drive
shaft 51. The second output member 46 is connected to
the second drive shaft 52 without intermediation of the
output shaft 50 so as to rotate integrally with the second
drive shaft 52. Specifically, the second output member
46 is disposed so as to cover the outer periphery of the
second drive shaft 52, and is spline-engaged with the
second drive shaft 52. The first drive shaft 51 and the
second drive shaft 52 are drivingly connected to the
wheels W (see FIG. 2). Specifically, the first drive shaft
51 is drivingly connected to the wheel W on the first axial
side L1, and the second drive shaft 52 is drivingly con-
nected to the wheel W on the second axial side L2.
[0047] In the present embodiment, the output shaft 50
is disposed so as to extend through the carrier radially
inner side CRi of the sun gear SG of the speed reducer
3 and the shaft member 2 in the axial direction L. The
output shaft 50 extends through the cover portion 93 of
the case 9 in the axial direction L, and is supported so
as to be rotatable relative to the cover portion 93. A por-
tion of the output shaft 50 that extends through the cover
portion 93 has a cylindrical shape so as to cover the outer
periphery of the firstdrive shaft 51, and is spline-engaged
with the first drive shaft 51.

[0048] The differential case 41 includes the first sup-
port portion 411 that supports the output bevel gear 44
disposed on the first axial side L1 out of the pair of output
bevel gears 44 from the first axial side L1, and a second
support portion 412 that supports the output bevel gear
44 disposed on the second axial side L2 out of the pair
of output bevel gears 44 from the second axial side L2.
[0049] Inthe presentembodiment, the first supportpor-
tion 411 includes a radial extending portion 411a extend-
ing along the carrier radial direction CR, and an axial
extending portion 411b extending to the first axial side
L1 from the end of the radial extending portion 411a on
the carrier radially inner side CRi.

[0050] The radial extending portion 411a of the first
support portion 411 is a portion that supports the output
bevel gear 44 disposed on the first axial side L1 out of
the pair of output bevel gears 44 from the first axial side
L1. In the present embodiment, the radial extending por-

10

15

20

25

30

35

40

45

50

55

tion 411a of the first support portion 411 is provided with
the connecting portion 411c connected to the second ring
gear RG2. In this example, the connecting portion 411¢
is formed at the end of the radial extending portion 411a
of the first support portion 411 on the carrier radially outer
side CRo.

[0051] The axial extending portion411b of the first sup-
port portion 411 has a tubular first inner peripheral sur-
face 411f (see FIG. 3). The first inner peripheral surface
411f faces a first outer peripheral surface 45f that is the
outer peripheral surface of the first output member 45
from the carrier radially outer side CRo.

[0052] Inthe presentembodiment, the second support
portion 412 includes a radial extending portion 412a ex-
tending along the carrier radial direction CR, and an axial
extending portion 412b extending to the second axial side
L2 from the end of the radial extending portion 412a on
the carrier radially inner side CRi.

[0053] The radial extending portion 412a of the second
support portion 412 is a portion that supports the output
bevel gear 44 disposed on the second axial side L2 out
of the pair of output bevel gears 44 from the second axial
side L2.

[0054] The axial extending portion 412b of the second
support portion 412 has a tubular shape along the axial
direction L.

The axial extending portion 412b of the second support
portion 412 faces the outer peripheral surface of the sec-
ond output member 46 from the carrier radially outer side
CRo.

[0055] The vehicle drive device 100includes an oil sup-
ply system for supplying oil to each part.

The oil thus supplied is used to lubricate or cool each
part of the vehicle drive device 100.

[0056] AsshowninFIG. 1,inthe presentembodiment,
the vehicle drive device 100 includes an in-case oil pas-
sage P9 formed so as to extend inside the case 9 (more
specifically, the cover portion 93) in the carrier radial di-
rection CR, and an in-shaft oil passage P5 formed so as
to extend inside the output shaft 50 in the axial direction
L. The in-case oil passage P9 communicates with the in-
shaft oil passage P5 via a connecting oil passage P50
formed in the output shaft 50. Qil is supplied to the in-
case oil passage P9 by an oil pump (not shown). The oil
supplied to the in-case oil passage P9 is introduced into
the in-shaft oil passage P5 via the connecting oil passage
P50, and flows through the in-shaft oil passage P5 to the
second axial side L2.

[0057] Inthe present embodiment, the output shaft 50
has at least a first in-shaft branched oil passage P51 and
asecond in-shaft branched oil passage P52 for supplying
oil to the speed reducer 3. The first in-shaft branched oil
passage P51 and the second in-shaft branched oil pas-
sage P52 are provided in the disposition area of the
speed reducer 3 in the axial direction L, and are formed
so as to branch off from the in-shaft oil passage P5 to
the carrier radially outer side CRo. In this example, the
first in-shaft branched oil passage P51 is disposed on
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the first axial side L1 of the second in-shaft branched oil
passage P52. The second in-shaft branched oil passage
P52 is disposed on the second axial side L2 of the first
in-shaft branched oil passage P51. Although detailed de-
scription is omitted, in addition to the first in-shaft
branched oil passage P51 and the second in-shaft
branched oil passage P52, the output shaft 50 has oil
passages for supplying oil to various locations in the ve-
hicle drive device 100 where oil is necessary (e.g., the
rotary electric machine 1).

[0058] In the present embodiment, the vehicle drive
device 100 includes an oil supply portion 8 that supplies
oil from the in-shaft oil passage P5 to the speed reducer
3. The oil supply portion 8 includes a first supply portion
81 that supplies oil from the carrier radially inner side CRi
to the first oil receiving portion OR1 of the carrier C, and
a second supply portion 82 that supplies oil from the car-
rier radially inner side CRi to the second oil receiving
portion OR2 of the carrier C.

[0059] Inthe presentembodiment, the first supply por-
tion 81 is provided in the shaftmember 2. The first supply
portion 81 is formed so as to extend through the shaft
member 2 in the carrier radial direction CR. In this exam-
ple, the oil discharged from the first in-shaft branched oil
passage P51 is mainly introduced into the first supply
portion 81 from the carrier radially inner side CRi. The oil
introduced into the first supply portion 81 is discharged
to the carrier radially outer side CRo of the first supply
portion 81, and is supplied to the first axial side L1 of the
carrier C. This oil is supplied to the first oil receiving por-
tion OR1 of the carrier C.

[0060] In the present embodiment, the second supply
portion 82 is provided in the differential gear mechanism
4.The second supply portion 82 is formed so as to extend
in the carrier radial direction CR through the first support
portion 411 of the differential gear mechanism 4, specif-
ically, the axial extending portion 411b of the first support
portion 411. In this example, the oil discharged from the
second in-shaft branched oil passage P52 is mainly in-
troduced into the second supply portion 82 from the car-
rier radially inner side CRi. The oil introduced into the
second supply portion 82 is discharged to the carrier ra-
dially outer side CRo of the second supply portion 82,
and is supplied to the second axial side L2 of the carrier
C. This oil is supplied to the second oil receiving portion
OR2 of the carrier C.

[0061] As described above, in the present embodi-
ment,

the rotor 12, the speed reducer 3, and the differential
gear mechanism 4 are disposed coaxially,

the rotor 12, the speed reducer 3, and the differential
gear mechanism 4 are disposed in the stated order
from the first axial side L1 to the second axial side L2,
the vehicle drive device 100 includes:

the shaft member 2 disposed so as to extend in
the axial direction L through the inner side CRi
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of the speed reducer 3 in the carrier radial direc-
tion CR;

the first supply portion 81 that supplies the oil to
the first oil receiving portion OR1 from the inner
side CRi in the carrier radial direction CR; and

the second supply portion 82 that supplies the
oil to the second oil receiving portion OR2 from
the inner side CRi in the carrier radial direction
CR,

the first supply portion 81 is provided in the shaft
member 2, and

the second supply portion 82 is provided in the
differential gear mechanism 4.

[0062] With this configuration, the oil can appropriately
be supplied to the first oil receiving portion OR1 and the
second oil receiving portion OR2.

[0063] As shown in FIG. 3, the carrier C is provided
with a first oil passage CP1 and a second oil passage
CP2. Specifically, the support shaft PS of the carrier C
is provided with the first oil passage CP1 and the second
oil passage CP2.

[0064] The first oil passage CP1 is formed so as to
communicate a first side surface opening PSs1 that is
open to a first carrier side surface Cf1 that is the side
surface of the carrier C oriented to the first axial side L1
with a first outer peripheral opening PSo1 that is open to
the outer peripheral shaft surface PSf. In the presentem-
bodiment, the first oil passage CP1 is formed so as to
extend along the axial direction L. More specifically, the
first oil passage CP1 is formed so as to extend along the
axis of the support shaft PS (planetary axis PA).

[0065] Inthe presentembodiment, the carrier C is pro-
vided with a first branched oil passage P10 that branches
off from the first oil passage CP1 outward in the planetary
radial direction PR. The first branched oil passage P10
communicates the first oil passage CP1 with the first out-
er peripheral opening PSo1. Therefore, in this example,
the first oil passage CP1 communicates the first side sur-
face opening PSs1 with the first outer peripheral opening
PSo1 via the first branched oil passage P10.

[0066] The first oil receiving portion OR1 described
above is provided so as to protrude from the first carrier
side surface Cf1 to the first axial side L1, and is formed
so as to guide the oil supplied from the carrier radially
inner side CRIi to the first side surface opening PSs1.
Thus, the oil guided to the first side surface opening PSs1
by the first oil receiving portion OR1 flows through the
first oil passage CP1 and the first branched oil passage
P10, and is discharged from the first outer peripheral
opening PSo1 to the outer side of the outer peripheral
shaft surface PSf.

[0067] The second oil passage CP2 is formed so as to
communicate a second side surface opening PSs2 that
is open to a second carrier side surface Cf2 that is the
side surface of the carrier C oriented to the second axial
side L2 with a second outer peripheral opening PSo2 that
is open to the outer peripheral shaft surface PSf on the
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second axial side L2 of the first outer peripheral opening
PSo1. In the present embodiment, the second oil pas-
sage CP2 is formed so as to extend along the axial di-
rection L. More specifically, the second oil passage CP2
is formed so as to extend along the axis of the support
shaft PS (planetary axis PA). In the present embodiment,
the first oil passage CP1 and the second oil passage CP2
are disposed so as to overlap each other when viewed
in the axial direction L.

[0068] Inthe present embodiment, the carrier C is pro-
vided with a second branched oil passage P20 that
branches off from the second oil passage CP2 outward
in the planetary radial direction PR. The second branched
oil passage P20 communicates the second oil passage
CP2 with the second outer peripheral opening PSo2.
Therefore, in this example, the second oil passage CP2
communicates the second side surface opening PSs2
with the second outer peripheral opening PSo2 via the
second branched oil passage P20.

[0069] The second oil receiving portion OR2 described
above is provided so as to protrude from the second car-
rier side surface Cf2 to the second axial side L2, and is
formed so as to guide the oil supplied from the inner side
CRi in the carrier radial direction CR to the second side
surface opening PSs2. Thus, the oil guided to the second
side surface opening PSs2 by the second oil receiving
portion OR2 flows through the second oil passage CP2
and the second branched oil passage P20, and is dis-
charged from the second outer peripheral opening PSo2
to the outer side of the outer peripheral shaft surface PSf.
[0070] As described above, the vehicle drive device
100 includes:

the rotary electric machine 1 including the rotor 12;
the pair of output members 5 drivingly connected to
the wheels W,

the speed reducer 3 that reduces the speed of rota-
tion of the rotor 12; and the differential gear mecha-
nism 4 that distributes the driving force of the rotor
12 transmitted via the speed reducer 3 to the pair of
output members 5, in which

the speedreducer 3is the planetary gear mechanism
including the planetary gear PG including the first
gear portion PG1 and the second gear portion PG2,
and the carrier C that rotatably supports the plane-
tary gear PG,

assuming that the direction along the rotation axis
CA of the carrier C is the axial direction L, one side
in the axial direction L is the first axial side L1, the
other side in the axial direction L is the second axial
side L2, the direction orthogonal to the rotation axis
CA of the carrier C is the carrier radial direction CR,
and the direction orthogonal to the rotation axis PA
of the planetary gear PG is the planetary radial di-
rection PR,

the first gear portion PG1 and the second gear por-
tion PG2 are disposed side by side in the axial di-
rection L,
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the carrier C includes the support shaft PS disposed
so as to extend in the axial direction L through the
inner side of the planetary gear PG in the planetary
radial direction PR, the first oil receiving portion OR1,
and the second oil receiving portion OR2,

the planetary bearing PB is disposed between the
outer peripheral shaft surface PSf that is the outer
peripheral surface of the support shaft PS and the
inner peripheral gear surface PGf that is the inner
peripheral surface of the planetary gear PG,

the carrier C is provided with the first oil passage
CP1 and the second oil passage CP2,

the first oil passage CP1 is formed so as to commu-
nicate the first side surface opening PSs1 that is
open to the first carrier side surface Cf1 that is the
side surface of the carrier C oriented to the first axial
side L1 with the first outer peripheral opening PSo1
that is open to the outer peripheral shaft surface PSf,
the second oil passage CP2 is formed so as to com-
municate the second side surface opening PSs2 that
is open to the second carrier side surface Cf2 that
is the side surface of the carrier C oriented to the
second axial side L2 with the second outer peripheral
opening PSo2 that is open to the outer peripheral
shaft surface PSf on the second axial side L2 of the
first outer peripheral opening PSo1,

the first oil receiving portion OR1 is provided so as
to protrude from the first carrier side surface Cf1 to
the first axial side L1, and is formed so as to guide
the oil supplied from the inner side CRi in the carrier
radial direction CR to the first side surface opening
PSs1, and

the second oil receiving portion OR2 is provided so
as to protrude from the second carrier side surface
Cf2 to the second axial side L2, and is formed so as
to guide the oil supplied from the inner side CRi in
the carrier radial direction CR to the second side sur-
face opening PSs2.

[0071] In this configuration, the first oil passage CP1
is supplied with oil guided from the first oil receiving por-
tion OR1 provided on the first carrier side surface Cf1 to
the first side surface opening PSs1, and the second oil
passage CP2 is supplied with oil guided from the second
oil receiving portion OR2 provided on the second carrier
side surface Cf2 to the second side surface opening
PSs2. The oil introduced into the first oil passage CP1 is
supplied to the first outer peripheral opening PSo1, and
the oil introduced into the second oil passage CP2 is
supplied to the second outer peripheral opening PSo2.
With this configuration, the oil can be received by both
the first oil receiving portion OR1 and the second oil re-
ceiving portion OR2 and supplied to the outer peripheral
shaft surface PSf. Therefore, a necessary amount of oil
can be secured easily and the imbalance in the amount
of oil supplied to the first outer peripheral opening PSo1
and the second outer peripheral opening PSo2 can be
reduced easily. Thus, the planetary bearing PB can be



15 EP 4 435 295 A1 16

lubricated appropriately.

[0072] Inthe presentembodiment, the first oil passage
CP1 and the second oil passage CP2 are separated from
each other and do not communicate with each other.
Therefore, the oil introduced from the first side surface
opening PSs1 into the first oil passage CP1 is supplied
to the first outer peripheral opening PSo1 without being
supplied to the second outer peripheral opening PSo2.
The oil introduced from the second side surface opening
PSs2 into the second oil passage CP2 is supplied to the
second outer peripheral opening PSo2 without being
supplied to the first outer peripheral opening PSo1. Thus,
the oil can appropriately be supplied to the first outer
peripheral opening PSo1 and the second side surface
opening PSs2 through separate paths.

[0073] The first outer peripheral opening PSo1 is dis-
posed so as to overlap the first gear portion PG1 when
viewed inthe planetary radial direction PR along the plan-
etary radial direction PR. The first outer peripheral open-
ing PSo1 is disposed so as to overlap the first rolling
portion PB1 when viewed in the planetary radial direction
PR along the planetary radial direction PR. Thus, the
inner peripheral surface of the first gear portion PG1 and
the first rolling portion PB1 can appropriately be lubricat-
ed with the oil discharged from the first outer peripheral
opening PSo1.

[0074] Regarding the disposition of two elements, the
phrase "overlap when viewed in a specific direction" here-
in means that, when a virtual straight line parallel to the
line-of-sight direction is moved in directions orthogonal
to the virtual straight line, an area where the virtual
straight line intersects both the two elements is present
at least in part.

[0075] The second outer peripheral opening PSo2 is
disposed so as to overlap the second gear portion PG2
when viewed in the planetary radial direction PR. The
second outer peripheral opening PSo2 is disposed so as
to overlap the second rolling portion PB2 when viewed
in the planetary radial direction PR. Thus, the inner pe-
ripheral surface of the second gear portion PG2 and the
second rolling portion PB2 can appropriately be lubricat-
ed with the oil discharged from the second outer periph-
eral opening PSo2.

[0076] Inthe presentembodiment, a third outer periph-
eral opening PSo3 that is open to the outer peripheral
shaft surface PSf is provided between the first outer pe-
ripheral opening PSo1 and the second outer peripheral
opening PSo2 in the axial direction L. In this example,
the third outer peripheral opening PS03 is open to the
outer peripheral shaft surface PSfbetween the first rolling
portion PB1 and the second rolling portion PB2 in the
axial direction L.

[0077] The first side surface opening PSs1 or the sec-
ond side surface opening PSs2 communicates with the
third outer peripheral opening PSo3. In the present em-
bodiment, the first side surface opening PSs1 communi-
cates with the third outer peripheral opening PSo3.
[0078] Inthe presentembodiment, the carrier C is pro-
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vided with a third branched oil passage P30 that branches
off from the first oil passage CP1 outward in the planetary
radial direction PR. The third branched oil passage P30
communicates the first oil passage CP1 with the third
outer peripheral opening PSo03. Therefore, in this exam-
ple, the first oil passage CP1 communicates the first side
surface opening PSs1 with the third outer peripheral
opening PSo3 via the third branched oil passage P30.
Thus, the oil guided to the first side surface opening PSs1
by the first oil receiving portion OR1 flows through the
first oil passage CP1 and the third branched oil passage
P30, and is discharged from the third outer peripheral
opening PSo3 to the outer side of the outer peripheral
shaft surface PSf.

[0079] As described above, the first outer peripheral
opening PSo1, the second outer peripheral opening
PSo2, and the third outer peripheral opening PSo3 are
open to the outer peripheral shaft surface PSf at different
positions in the axial direction L. Although details will be
described later, as shown in FIG. 4, the position in the
planetary circumferential direction PC where the first out-
er peripheral opening PSo1 is open to the outer periph-
eral shaft surface PSf is determined based on influence
on the outer peripheral shaft surface PSf from an in-
termesh pressure between the first gear portion PG1 and
other gears. As shown in FIG. 5, the position in the plan-
etary circumferential direction PC where the second out-
er peripheral opening PSo2 is open to the outer periph-
eral shaft surface PSf is determined based on influence
on the outer peripheral shaft surface PSf from an in-
termesh pressure between the second gear portion PG2
and other gears. As shown in FIG. 6, the position in the
planetary circumferential direction PC where the third
outer peripheral opening PSo3 is open to the outer pe-
ripheral shaft surface PSf is determined based on a re-
lationship with an oil discharge amount regardless of the
intermesh of the plurality of gears. In the present embod-
iment, the third outer peripheral opening PSo3 is open
so as to be oriented to the carrier radially outer side CRo.
Therefore, the third outer peripheral opening PSo3 is pro-
vided at a position where the direction of oil flow from the
first oil passage CP1 to the third outer peripheral opening
PSo3 agrees, to a high degree, with the direction of a
centrifugal force acting on the oil when the carrier C ro-
tates about the carrier axis CA (i.e., the direction to the
carrier radially outer side CRo). Thus, the amount of oil
discharged from the third outer peripheral opening PSo3
can be increased easily. In FIG. 3, the positions of the
first outer peripheral opening PSo1, the second outer pe-
ripheral opening PSo2, and the third outer peripheral
opening PSo3 in the axial direction L are shown to facil-
itate understanding of the positions of these outer pe-
ripheral openings. In actuality, however, the positions of
the outer peripheral openings in the planetary circumfer-
ential direction PC are different as shown in FIGS. 4 to 6.
[0080] As described above, in the present embodi-
ment,



17 EP 4 435 295 A1 18

the planetary bearing PB includes the firstrolling por-
tion PB1 including the plurality of first rolling ele-
ments R1, the second rolling portion PB2 disposed
on the second axial side L2 of the first rolling portion
PB1 and including the plurality of second rolling el-
ements R2, and the support frame PBs that supports
the first rolling portion PB1 and the second rolling
portion PB2,

the first outer peripheral opening PSo1 is disposed
so as to overlap the first rolling portion PB1 when
viewed in the planetary radial direction PR along the
planetary radial direction PR,

the second outer peripheral opening PSo2 is dis-
posed so as to overlap the second rolling portion
PB2 when viewed in the planetary radial direction
PR,

the third outer peripheral opening PS03 that is open
to the outer peripheral shaft surface PSf is provided
between the first rolling portion PB1 and the second
rolling portion PB2 in the axial direction L,

the first side surface opening PSs1 or the second
side surface opening PSs2 communicates with the
third outer peripheral opening PS03, and

the third outer peripheral opening PS03 is open so
as to be oriented to the outer side CRo in the carrier
radial direction CR.

[0081] With this configuration, the first rolling portion
PB1 and the second rolling portion PB2 of the planetary
bearing PB can be lubricated appropriately and the oil
can be supplied also between the first rolling portion PB1
and the second rolling portion PB2 in the axial direction
L. Therefore, the central area of the support frame PBs
of the planetary bearing PB in the axial direction L can
alsobe lubricated appropriately. Thus, evenif the support
frame PBs is distorted due to the centrifugal force along
with the rotation of the carrier C, wear due to sliding be-
tween the support frame PBs and the inner peripheral
gear surface PGf or the outer peripheral shaft surface
PSf can be reduced. In this configuration, the third outer
peripheral opening PS03 is open so as to be oriented to
the carrier radially outer side CRo where the direction of
oil flow to the third outer peripheral opening PS03 easily
agrees, to a high degree, with the direction of the cen-
trifugal force acting on the oil when the carrier C rotates.
Therefore, even if the third outer peripheral opening
PSo3is disposed downstream of the first outer peripheral
opening PSo1 or the second outer peripheral opening
PSo2 in the oil flow direction, the amount of oil supplied
from the third outer peripheral opening PSo3 can be se-
cured easily.

[0082] As shown in FIGS. 4 and 5, in an area on the
outer peripheral shaft surface PSf that is located on the
carrier radially inner side CRi of the planetary axis PA
(hereinafterreferred to as "radiallyinner area ARi"), when
the carrier C rotates about the carrier axis CA, the direc-
tion from the planetary axis PA to that region and the
direction of the centrifugal force acting on the oil are op-
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posite to each other in the carrier radial direction CR. In
the present embodiment, the first outer peripheral open-
ing PSo1 and the second outer peripheral opening PSo2
are open to an area (hereinafter referred to as "radially
outer area AR0") other than the radially inner area ARIi
on the outer peripheral shaft surface PSf. Thus, the oil
can appropriately be discharged from the first outer pe-
ripheral opening PSo1 and the second outer peripheral
opening PSo2 by using the centrifugal force acting on
the oil when the carrier C rotates.

[0083] In the present embodiment, the first outer pe-
ripheral opening PSo1 and the second outer peripheral
opening PSo2 are open at different positions in the plan-
etary circumferential direction PC on the outer peripheral
shaft surface PSf. That is, in the present embodiment,
the influence on the outer peripheral shaft surface PSf
from the intermesh pressure between the first gear por-
tion PG1 and other gears and the influence on the outer
peripheral shaft surface PSf from the intermesh pressure
between the second gear portion PG2 and other gears
are different from each other. The position in the plane-
tary circumferential direction PC where the first outer pe-
ripheral opening PSo1 is open to the outer peripheral
shaft surface PSf and the position in the planetary cir-
cumferential direction PC where the second outer pe-
ripheral opening PSo2 is open to the outer peripheral
shaft surface PSf are set based on the above influences.
[0084] As described above, in the present embodi-
ment,

the speed reducer 3 includes the sun gear SG that
meshes with the first gear portion PG1, the first ring
gear RG1 that meshes with the first gear portion
PG1, and the second ring gear RG2 that meshes
with the second gear portion PG2,

the sun gear SG is connected to the rotor 12 so as
to rotate integrally with the rotor 12,

thefirstring gear RG1 is fixed to the non-rotary mem-
ber (in this example, the case 9),

the second ring gear RG2 is connected to the input
element of the differential gear mechanism 4 (in this
case, the connecting portion 411c), and

assuming that the direction about the rotation axis
PA of the planetary gear PG is the planetary circum-
ferential direction PC,

the first outer peripheral opening PSo1 and the sec-
ond outer peripheral opening PSo2 are open at dif-
ferent positions in the planetary circumferential di-
rection PC.

[0085] In this configuration, the first gear portion PG1
meshes with both the sun gear SG and the first ring gear
RG1, and the second gear portion PG2 meshes only with
the second ring gear RG2. Therefore, the position on the
outer peripheral shaft surface PSfwhere the load is likely
to become large may differ in the planetary circumferen-
tial direction PC between the portion corresponding to
the first gear portion PG1 and the portion corresponding
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to the second gear portion PG2. With this configuration,
even in such a case, the oil can easily be supplied ap-
propriately to each part of the outer peripheral shaft sur-
face PSf by providing the first outer peripheral opening
PSo1 and the second outer peripheral opening PSo2 at
different positions in the planetary circumferential direc-
tion PC.

[0086] The setting of the positions of the first outer pe-
ripheral opening PSo1 and the second outer peripheral
opening PSo2 will be described in detail below. As shown
in FIGS. 4 and 5, a side where the planetary gear PG
rotates while the vehicle is moving forward will be referred
to as "forward rotation side PC1", and the opposite side
will be referred to as "reverse rotation side PC2".
[0087] As shown in FIG. 4, a position in the planetary
circumferential direction PC where the load acting in the
planetary radial direction PR on the outer peripheral shaft
surface PSf via the first gear portion PG1 and the plan-
etary bearing PB due to the intermesh between the first
gear portion PG1 and other gears (in this case, the sun
gear SG and the first ring gear RG1) is maximum will be
referred to as "firstload bearing position F1". In this case,
a position in the planetary circumferential direction PC
where the above load is maximum while the vehicle is
moving forward will be referred to as "first load bearing
position F1". The first load bearing position F1 is set to
a position where the resultant force of forces acting in
individual directions due to the intermesh between the
first gear portion PG1 and the sun gear SG and the in-
termesh between the first gear portion PG1 and the first
ringgear RG1 is maximum. The firstload bearing position
F1 is set as appropriate through experiments etc.
[0088] The first outer peripheral opening PSo1 is dis-
posed to adjoin the first load bearing position F1 on the
reverse rotation side PC2. In the present embodiment,
the first outer peripheral opening PSo1 is disposed within
a range of 90° or less on the reverse rotation side PC2
of the first load bearing position F1. The first outer pe-
ripheral opening PSo1 is preferably disposed within a
range of 10° to 45° on the reverse rotation side PC2 of
the first load bearing position F1. As described above, in
the present embodiment, the first outer peripheral open-
ing PSo1 is disposed in the radially outer area ARo.
Therefore, in the present embodiment, the first outer pe-
ripheral opening PSo1 is disposed in the radially outer
area ARo and within the range of 90° or less (preferably
within the range of 10° to 45°) on the reverse rotation
side PC2 of the first load bearing position F1.

[0089] As shown in FIG. 5, a position in the planetary
circumferential direction PC where the load acting in the
planetary radial direction PR on the outer peripheral shaft
surface PSf via the second gear portion PG2 and the
planetary bearing PB due to the intermesh between the
second gear portion PG2 and other gears (in this case,
the second ring gear RG2) is maximum will be referred
to as "second load bearing position F2". In this case, a
position in the planetary circumferential direction PC
where the above load is maximum while the vehicle is
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moving forward will be referred to as "second load bear-
ing position F2". The second load bearing position F2 is
set to a position where the resultant force of forces acting
in individual directions due to the intermesh between the
second gear portion PG2 and the second ring gear RG2
is maximum. The second load bearing position F2 is set
as appropriate through experiments etc.

[0090] The second outer peripheral opening PSo2 is
disposed to adjoin the second load bearing position F2
on the reverse rotation side PC2. In the present embod-
iment, the second outer peripheral opening PSo2 is dis-
posed within arange of 90° or less on the reverse rotation
side PC2 of the second load bearing position F2. The
second outer peripheral opening PSo2 is preferably dis-
posed within a range of 10° to 45° on the reverse rotation
side PC2 of the second load bearing position F2. As de-
scribed above, in the present embodiment, the second
outer peripheral opening PSo2 is disposed in the radially
outer area ARo. Therefore, the second outer peripheral
opening PSo2 is disposed in the radially outer area ARo
and within the range of 90° or less (preferably within the
range of 10° to 45°) on the reverse rotation side PC2 of
the second load bearing position F2.

[0091] As described above, in the present embodi-
ment,

the first gear portion PG1 is disposed on the first
axial side L1 of the second gear portion PG2,

the first outer peripheral opening PSo1 is disposed
so as to overlap the first gear portion PG1 when
viewed in the planetary radial direction PR along the
planetary radial direction PR,

the second outer peripheral opening PSo2 is dis-
posed so as to overlap the second gear portion PG2
when viewed in the planetary radial direction PR,
assuming that the side where the planetary gear PG
rotates while the vehicle is moving forward is the
forward rotation side PC1, the opposite side is the
reverse rotation side PC2, and the direction about
the rotation axis PA of the planetary gear PG is the
planetary circumferential direction PC,

assuming that the position in the planetary circum-
ferential direction PC where the load acting in the
planetary radial direction PR on the outer peripheral
shaft surface PSf via the first gear portion PG1 and
the planetary bearing PB due to the intermesh be-
tween the first gear portion PG1 and other gears (in
this case, the sun gear SG and the first ring gear
RG1) is maximum is the first load bearing position
F1, and the position in the planetary circumferential
direction PC where the load acting in the planetary
radial direction PR on the outer peripheral shaft sur-
face PSf via the second gear portion PG2 and the
planetary bearing PB due to the intermesh between
the second gear portion PG2 and other gears (in this
case, the second ring gear RG2) is maximum is the
second load bearing position F2,

the first outer peripheral opening PSo1 is disposed
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to adjoin the first load bearing position F1 on the
reverse rotation side PC2, and

the second outer peripheral opening PSo2 is dis-
posed to adjoin the second load bearing position F2
on the reverse rotation side PC2.

[0092] In this configuration, the first outer peripheral
opening PSo1 through which the oil is supplied to the
first gear portion PG1 is disposed to adjoin the first load
bearing position F1 on the reverse rotation side PC2.
Therefore, the oil can appropriately be supplied to the
first load bearing position F1 adjoining the first outer pe-
ripheral opening PSo1 on the forward rotation side PC1
by the rotation of the first gear portion PG1 to the forward
rotation side PC1. The second outer peripheral opening
PSo2 through which the oil is supplied to the second gear
portion PG2is disposed to adjoin the second load bearing
position F2 on the reverse rotation side PC2. Therefore,
the oil can appropriately be supplied to the second load
bearing position F2 adjoining the second outer peripheral
opening PSo2 on the forward rotation side PC1 by the
rotation of the second gear portion PG2 to the forward
rotation side PC1. With this configuration, the oil can ap-
propriately be supplied to both the first load bearing po-
sition F1 and the second load bearing position F2 where
the load is likely to become large while the vehicle is
moving forward.

[0093] In the present embodiment, the third outer pe-
ripheral opening PS03 out of the first outer peripheral
opening PSo1, the second outer peripheral opening
PSo2, and the third outer peripheral opening PSo3 is
disposed at the farthest point on the carrier radially outer
side CRo. Therefore, in consideration of only the posi-
tional relationship in the planetary circumferential direc-
tion PC (i.e., ignoring the positional relationship among
the outer peripheral openings in the axial direction L), the
amount of oil discharged from the third outer peripheral
opening PSo3 is likely to be the largest. In this example,
the first outer peripheral opening PSo1 is disposed on
the carrier radially outer side CRo of the second outer
peripheral opening PSo2 (see FIGS. 4 and 5). Therefore,
in consideration of only the positional relationship in the
planetary circumferential direction PC, the amount of oil
discharged from the second outer peripheral opening
PSo2 is likely to be the smallest among the outer periph-
eral openings. As shown in FIG. 3, however, in the
present embodiment, the second oil passage CP2
through which the oil guided by the second oil receiving
portion OR2 flows communicates only with the second
outer peripheral opening PSo2 out of the first outer pe-
ripheral opening PSo1, the second outer peripheral
opening PSo2, and the third outer peripheral opening
PSo3. In other words, the second oil passage CP2 is a
passage dedicated to the second outer peripheral open-
ing PSo2. Therefore, all (or the majority) of the oil flowing
through the second oil passage CP2 can be supplied to
the second outer peripheral opening PSo2 that is likely
to have a small oil discharge amount due to its open
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position in the planetary circumferential direction PC.
[0094] In the present embodiment, the third outer pe-
ripheral opening PS03 that is likely to secure a larger oil
discharge amount than the first outer peripheral opening
PSo1 due to its open position in the planetary circumfer-
ential direction PC is disposed in the first oil passage
CP1 downstream of the first outer peripheral opening
PSo1 in the oil flow direction. That is, the third outer pe-
ripheral opening PSo3 is disposed on the second axial
side L2 of the first outer peripheral opening PSo1 in the
first oil passage CP1. That is, the third outer peripheral
opening PSo3 is likely to secure the oil discharge amount
compared with the first outer peripheral opening PSo1 in
terms of the open position in the planetary circumferential
direction PC, and the first outer peripheral opening PSo1
is likely to secure the oil discharge amount compared
with the third outer peripheral opening PSo3 in terms of
the open position in the axial direction L. Thus, the
amounts of oil discharged from the first outer peripheral
opening PSo1 and the third outer peripheral opening
PSo3 are balanced appropriately.

[0095] As described above, in the present embodi-
ment, the open positions of the first outer peripheral open-
ing PSo1, the second outer peripheral opening PSo2,
and the third outer peripheral opening PSo3 differ in the
planetary circumferential direction PC and in the axial
direction L. This prevents a large imbalance in the
amounts of oil discharged from the first outer peripheral
opening PSo1, the second outer peripheral opening
PSo2, and the third outer peripheral opening PSo3.

[Other Embodiments]

[0096] Next, other embodiments of the vehicle drive
device will be described.

(1) The above embodiment illustrates the configura-
tion in which the first oil passage CP1 and the second
oil passage CP2 are separated from each other and
do not communicate with each other. However, the
present invention is not limited to such a configura-
tion, and the first oil passage CP1 and the second
oil passage CP2 may communicate with each other.
In this case, it is preferable to provide, for example,
a throttling portion (not shown) in a communication
passage between the first oil passage CP1 and the
second oil passage CP2 to limit the amount of oil
flowing between the first oil passage CP1 and the
second oil passage CP2.

(2) The above embodiment illustrates the configura-
tion in which the first side surface opening PSs1 com-
municates with the third outer peripheral opening
PSo03. However, the present invention is not limited
to such a configuration, and the second side surface
opening PSs2 may communicate with the third outer
peripheral opening PSo3. In this case, the third
branched oil passage P30 is formed so as to com-
municate, instead of the first oil passage CP1, the
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second oil passage CP2 with the third outer periph-
eral opening PSo3.

(3) The above embodimentiillustrates the configura-
tion in which the first outer peripheral opening PSo1
and the second outer peripheral opening PSo2 are
open at different positions in the planetary circum-
ferential direction PC on the outer peripheral shaft
surface PSf. However, the present invention is not
limited to such a configuration. Depending on the
positional relationship between the first load bearing
position F1 and the second load bearing position F2,
the first outer peripheral opening PSo1 and the sec-
ond outer peripheral opening PSo2 may be open at
the same position in the planetary circumferential
direction PC on the outer peripheral shaft surface
PSf.

(4) The above embodimentiillustrates the configura-
tion in which the third outer peripheral opening PSo3
is open so as to be oriented to the carrier radially
outer side CRo. However, the present invention is
not limited to such a configuration, and the third outer
peripheral opening PSo3 may be open so as to be
oriented in a direction shifted from the carrier radially
outer side CRo.

(5) The above embodimentiillustrates the configura-
tion in which the third outer peripheral opening PSo3
is disposed in the first oil passage CP1 downstream
of the first outer peripheral opening PSo1 in the oil
flow direction. However, the present invention is not
limited to such a configuration, and the third outer
peripheral opening PSo3 may be disposed upstream
of the first outer peripheral opening PSo1 in the oil
flow direction. That is, the third outer peripheral
opening PSo3 may be disposed on the first axial side
L1 of the first outer peripheral opening PSo1 in the
first oil passage CP1.

(6) The above embodimentiillustrates the configura-
tion in which the first supply portion 81 is provided
in the shaft member 2 and the second supply portion
82 is provided in the differential gear mechanism 4.
However, the present invention is not limited to such
a configuration. The first supply portion 81 is provid-
ed at any position in the vehicle drive device 100 as
long as it supplies oil to the first oil receiving portion
OR1 of the carrier C from the carrier radially inner
side CRIi. The second supply portion 82 is provided
atany position in the vehicle drive device 100 as long
as it supplies oil to the second oil receiving portion
OR2 of the carrier C from the carrier radially inner
side CRi.

(7) The above embodimentiillustrates the configura-
tion in which the drive source is the rotary electric
machine 1 including the rotor 12 that rotates inte-
grally with the shaft member 2. However, the present
invention is not limited to such a configuration, and
an internal combustion engine serving as the drive
source may be provided outside the vehicle drive
device 100. In this case, the vehicle drive device 100
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includes an input member drivingly connected to the
internal combustion engine, and the driving force of
the internal combustion engine is input to the vehicle
drive device 100 via the input member.

(8) The above embodiment illustrates the configura-
tion in which the vehicle drive device 100 includes
the differential gear mechanism 4 that distributes the
driving force of the rotor 12 transmitted via the speed
reducer 3 to the pair of output members 5. However,
the present invention is not limited to such a config-
uration, and the rotation of the rotor 12 transmitted
via the speed reducer 3 may be transmitted to a sin-
gle output member 5 (and thus a single wheel W).
Such a configuration can suitably be applied to the
vehicle drive device 100 provided in a so-called in-
wheel motor vehicle.

(9) The configuration disclosed in the above embod-
iment can be applied in combination with any of the
configurations disclosed in the other embodiments
as long as no contradiction arises. Regarding the
other configurations as well, the embodiments dis-
closed herein are merely illustrative in all respects.
Therefore, various modifications can be made as ap-
propriate without departing from the spirit of the
present disclosure.

[Summary of Present Embodiment]

[0097] The embodiment of the vehicle drive device de-
scribed above will be summarized below.
[0098] A vehicle drive device (100) including:

a shaft member (2) to which a driving force of a drive
source is input; and

a speed reducer (3) that reduces a speed of rotation
of the shaft member (2) and outputs the rotation to
an output member (5) drivingly connected to a wheel
(W), in which the speed reducer (3) is a planetary
gear mechanism including a planetary gear (PG) in-
cluding a first gear portion (PG1) and a second gear
portion (PG2), and a carrier (C) that rotatably sup-
ports the planetary gear (PG),

assuming that a direction along a rotation axis (CA)
of the carrier (C) is an axial direction (L), one side in
the axial direction (L) is a first axial side (L1), the
other side in the axial direction (L) is a second axial
side (L2), a direction orthogonal to the rotation axis
(CA) of the carrier (C) is a carrier radial direction
(CR), and a direction orthogonal to a rotation axis
(PA) of the planetary gear (PG) is a planetary radial
direction (PR),

the first gear portion (PG1) and the second gear por-
tion (PG2) are disposed side by side in the axial di-
rection (L),

the carrier (C) includes a support shaft (PS) disposed
so as to extend in the axial direction (L) through an
inner side of the planetary gear (PG) in the planetary
radial direction (PR), a first oil receiving portion



25 EP 4 435 295 A1 26

(OR1), and a second oil receiving portion (OR2),
aplanetary bearing (PB) is disposed between an out-
er peripheral shaft surface (PSf) that is an outer pe-
ripheral surface of the support shaft (PS) and an in-
ner peripheral gear surface (PGf) that is an inner
peripheral surface of the planetary gear (PG),

the carrier (C) is provided with a first oil passage
(CP1) and a second oil passage (CP2),

the first gear portion (PG1) is disposed on the first
axial side (L1) of the second gear portion (PG2),
the first oil passage (CP1) is formed so as to com-
municate a first side surface opening (PSs1) that is
open to a first carrier side surface (Cfl) thatis a side
surface of the carrier (C) oriented to the first axial
side (L1) with a first outer peripheral opening (PSo1)
that is open to the outer peripheral shaft surface
(PSf),

the first outer peripheral opening (PSo1) is disposed
so as to overlap the first gear portion (PG1) when
viewed in the planetary radial direction (PR) along
the planetary radial direction (PR),

the second oil passage (CP2)is formed so as to com-
municate a second side surface opening (PSs2) that
is open to a second carrier side surface (Cf2) that is
a side surface of the carrier (C) oriented to the sec-
ond axial side (L2) with a second outer peripheral
opening (PSo2) that is open to the outer peripheral
shaft surface (PSf) on the second axial side (L2) of
the first outer peripheral opening (PSo1),

the second outer peripheral opening (PS02) is dis-
posed so as to overlap the second gear portion (PG2)
when viewed in the planetary radial direction (PR),
the first oil receiving portion (OR1) is provided so as
to protrude from the first carrier side surface (Cfl) to
the first axial side (L1), and is formed so as to guide
oil supplied from an inner side in the carrier radial
direction (CR) to the first side surface opening
(PSs1), and

the second oil receiving portion (OR2) is provided
so as to protrude from the second carrier side surface
(Cf2) to the second axial side (L2), and is formed so
as to guide the oil supplied from the inner side in the
carrier radial direction (CR) to the second side sur-
face opening (PSs2).

[0099] In this configuration, the first oil passage (CP1)
is supplied with the oil guided from the first oil receiving
portion (OR1) provided on the first carrier side surface
(Cfl) to the first side surface opening (PSs1), and the
second oil passage (CP2) is supplied with the oil guided
from the second oil receiving portion (OR2) provided on
the second carrier side surface (Cf2) to the second side
surface opening (PSs2). The oil introduced into the first
oil passage (CP1) is supplied to the first outer peripheral
opening (PSo1), and the oil introduced into the second
oil passage (CP2) is supplied to the second outer periph-
eral opening (PSo02). With this configuration, the oil can
be received by both the first oil receiving portion (OR1)
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and the second oil receiving portion (OR2) and supplied
to the outer peripheral shaft surface (PSf). Therefore, a
necessary amount of oil can be secured easily and the
imbalance in the amount of oil supplied to the first outer
peripheral opening (PSo1) and the second outer periph-
eral opening (PSo02) can be reduced easily. Thus, the
planetary bearing (PB) can be lubricated appropriately.
With this configuration, the inner peripheral surface of
the first gear portion (PG1) can appropriately be lubricat-
ed with the oil discharged from the first outer peripheral
opening (PSo1). The inner peripheral surface of the sec-
ond gear portion (PG2) can appropriately be lubricated
with the oil discharged from the second outer peripheral
opening (PSo2).

[0100] It is preferable that the planetary bearing (PB)
include a first rolling portion (PB1) including a plurality of
first rolling elements (R1), a second rolling portion (PB2)
disposed on the second axial side (L2) of the first rolling
portion (PB 1) and including a plurality of second rolling
elements (R2), and a support frame (PBs) that supports
the first rolling portion (PB 1) and the second rolling por-
tion (PB2),

a third outer peripheral opening (PSo3) that is open
to the outer peripheral shaft surface (PSf) be provid-
ed between the first rolling portion (PB 1) and the
second rolling portion (PB2) in the axial direction (L),
and

the first side surface opening (PSs1) communicate
with the third outer peripheral opening (PSo03).

[0101] With this configuration, the first rolling portion
(PB 1) and the second rolling portion (PB2) of the plan-
etary bearing (PB) can be lubricated appropriately and
the oil can be supplied also between the first rolling por-
tion (PB 1) and the second rolling portion (PB2) in the
axial direction (L). Therefore, the central area of the sup-
port frame (PBs) of the planetary bearing (PB) in the axial
direction (L) can also be lubricated appropriately. Thus,
even if the support frame (PBs) is distorted due to the
centrifugal force along with the rotation of the carrier (C),
wear due to sliding between the support frame (PBs) and
the inner peripheral gear surface (PGf) or the outer pe-
ripheral shaft surface (PSf) can be reduced.

[0102] Itis preferable that, assuming that a side where
the planetary gear (PG) rotates while a vehicle is moving
forward is a forward rotation side (PC1), a side opposite
to the forward rotation side (PC1) is a reverse rotation
side (PC2), and a direction about the rotation axis (PA)
of the planetary gear (PG) is a planetary circumferential
direction (PC), assuming that a position in the planetary
circumferential direction (PC) where a load acting in the
planetary radial direction (PR) on the outer peripheral
shaft surface (PSf) via the first gear portion (PG1) and
the planetary bearing (PB) due to an intermesh between
the first gear portion (PG 1) and another gear is maximum
is a first load bearing position (F 1), and a position in the
planetary circumferential direction (PC)where a load act-
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ing in the planetary radial direction (PR) on the outer pe-
ripheral shaft surface (PSf) via the second gear portion
(PG2) andthe planetary bearing (PB) due to anintermesh
between the second gear portion (PG2) and another gear
is maximum is a second load bearing position (F2),

the first outer peripheral opening (PSo1) be disposed
to adjoin the first load bearing position (F1) on the
reverse rotation side (PC2),

the second outer peripheral opening (PSo02) be dis-
posed to adjoin the second load bearing position (F2)
on the reverse rotation side (PC2), and

the third outer peripheral opening (PSo3) be open
so as to be oriented to an outer side in the carrier
radial direction (CR).

[0103] In this configuration, the first outer peripheral
opening (PSo1) through which the oil is supplied to the
first gear portion (PG1) is disposed to adjoin the first load
bearing position (F 1) on the reverse rotation side (PC2).
Therefore, the oil can appropriately be supplied to the
first load bearing position (F1) adjoining the first outer
peripheral opening (PSo1) on the forward rotation side
(PC1) by the rotation of the first gear portion (PG1) to the
forward rotation side (PC1). The second outer peripheral
opening (PSo02) through which the oil is supplied to the
second gear portion (PG2) is disposed to adjoin the sec-
ond load bearing position (F2) on the reverse rotation
side (PC2). Therefore, the oil can appropriately be sup-
plied to the second load bearing position (F2) adjoining
the second outer peripheral opening (PSo02) on the for-
ward rotation side (PC1) by the rotation of the second
gear portion (PG2) to the forward rotation side (PC1).
With this configuration, the oil can appropriately be sup-
plied to both the first load bearing position (F1) and the
second load bearing position (F2) where the load is likely
to become large while the vehicle is moving forward. In
this configuration, the third outer peripheral opening
(PSo03) is open so as to be oriented to a carrier radially
outer side (CRo) where the direction of oil flow to the third
outer peripheral opening (PSo3) easily agrees, to a high
degree, with the direction of the centrifugal force acting
on the oil when the carrier (C) rotates. Therefore, even
if the third outer peripheral opening (PSo3) is disposed
downstream of the first outer peripheral opening (PSo1)
or the second outer peripheral opening (PSo02) in the oll
flow direction, the amount of oil supplied from the third
outer peripheral opening (PSo03) can be secured easily.
[0104] Itis preferable that the drive source be a rotary
electric machine (1) including a rotor (12) that rotates
integrally with the shaft member (2),

a pair of the output members (5) be provided,

the vehicle drive device include a differential gear
mechanism (4) that distributes a driving force of the
rotor (12) transmitted via the speed reducer (3) to
the pair of the output members (5),

the rotor (12), the speed reducer (3), and the differ-
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ential gear mechanism (4) be disposed coaxially,
the rotor (12), the speed reducer (3), and the differ-
ential gear mechanism (4) be disposed in the stated
order from the first axial side (L1) to the second axial
side (L2),

the vehicle drive device include:

the shaft member (2) disposed so as to extend
in the axial direction (L) through an inner side of
the speed reducer (3) in the carrier radial direc-
tion (CR);

a first supply portion (81) that supplies the oil to
thefirst oil receiving portion (OR1) from the inner
side in the carrier radial direction (CR); and

a second supply portion (82) that supplies the
oil to the second oil receiving portion (OR2) from
the inner side in the carrier radial direction (CR),
the first supply portion (81) be provided in the
shaftmember (2), and the second supply portion
(82) be provided in the differential gear mecha-
nism (4).

[0105] With this configuration, the oil can appropriately
be supplied to the first oil receiving portion (OR1) and
the second oil receiving portion (OR2).

[0106] Itis preferable that the drive source be a rotary
electric machine (1) including a rotor (12) that rotates
integrally with the shaft member (2),

a pair of the output members (5) be provided,

the vehicle drive device include a differential gear
mechanism (4) that distributes a driving force of the
rotor (12) transmitted via the speed reducer (3) to
the pair of the output members (5),

the speed reducer (3) include a sun gear (SG) that
meshes with the first gear portion (PG1), a first ring
gear (RG1) that meshes with the first gear portion
(PG1), and a second ring gear (RG2) that meshes
with the second gear portion (PG2),

the sun gear (SG) be connected to the rotor (12) so
as to rotate integrally with the rotor (12), the first ring
gear (RG1) be fixed to a non-rotary member (9),
the second ring gear (RG2) be connected to an input
element of the differential gear mechanism (4), and
assuming thata direction about the rotation axis (PA)
of the planetary gear (PG) is a planetary circumfer-
ential direction (PC),

thefirstouter peripheral opening (PSo1) and the sec-
ond outer peripheral opening (PSo02) be open at dif-
ferent positions in the planetary circumferential di-
rection (PC).

[0107] In this configuration, the first gear portion (PG1)
meshes with both the sun gear (SG) and the first ring
gear (RG1), and the second gear portion (PG2) meshes
only with the second ring gear (RG2). Therefore, the po-
sition on the outer peripheral shaft surface (PSf) where
the load is likely to become large may differ in the plan-
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etary circumferential direction (PC) between the portion
corresponding to the first gear portion (PG1) and the por-
tion corresponding to the second gear portion (PG2).
With this configuration, even in such a case, the oil can
easily be supplied appropriately to each part of the outer
peripheral shaft surface (PSf) by providing the first outer
peripheral opening (PSo1) and the second outer periph-
eral opening (PSo02) at different positions in the planetary
circumferential direction (PC).

INDUSTRIAL APPLICABILITY

[0108] Thetechnology according to the present disclo-
sure is applicable to a vehicle drive device including a
rotary electric machine including a rotor, a pair of output
members drivingly connected to wheels, a speed reducer
that reduces the speed of rotation of the rotor, and a
differential gear mechanism that distributes a driving
force of the rotor transmitted via the speed reducer to the
pair of output members.

Description of the Reference Numerals

[0109] 100: vehicle drive device, 1: rotary electric ma-
chine (drive source), 12: rotor, 2: shaft member, 3: speed
reducer, 4: differential gear mechanism, 5: output mem-
ber, 9: case (non-rotary member), 81: first supply portion,
82: second supply portion, C: carrier, CA: rotation axis
of carrier, CP1: first oil passage, CP2: second oil pas-
sage, Cf1: first carrier side surface, Cf2: second carrier
side surface, OR1: first oil receiving portion, OR2: second
oil receiving portion, PG: planetary gear, PA: rotation axis
of planetary gear, PG1: first gear portion, PG2: second
gear portion, PGf: inner peripheral gear surface, PB:
planetary bearing, PB1: first rolling portion, R1: first roll-
ing element, PB2: second rolling portion, R2: second roll-
ing element, PBs: support frame, PS: support shaft, PSf:
outer peripheral shaft surface, PSs1: first side surface
opening, PSs2: second side surface opening, PSo1: first
outer peripheral opening, PSo2: second outer peripheral
opening, PSo3: third outer peripheral opening, SG: sun
gear, RG1: first ring gear, RG2: second ring gear, W:
wheel, F1: first load bearing position, F2: second load
bearing position, L: axial direction, L1: first axial side, L2:
second axial side, CR: carrier radial direction, CRi: inner
side in carrier radial direction, CRo: outer side in carrier
radial direction, PR: planetary radial direction, PC: plan-
etary circumferential direction, PC1: forward rotation
side, PC2: reverse rotation side

Claims
1. A vehicle drive device comprising:
a shaft member to which a driving force of a drive

source is input; and
aspeedreducer that reduces a speed of rotation
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of the shaft member and outputs the rotation to
an output member drivingly connected to a
wheel, wherein

the speed reducer is a planetary gear mecha-
nism including a planetary gear including a first
gear portion and a second gear portion, and a
carrier that rotatably supports the planetary
gear,

assuming that a direction along a rotation axis
of the carrier is an axial direction, one side in the
axial direction is a first axial side, the other side
in the axial direction is a second axial side, a
direction orthogonal to the rotation axis of the
carrieris a carrier radial direction, and a direction
orthogonal to a rotation axis of the planetary
gear is a planetary radial direction,
thefirstgear portion and the second gear portion
are disposed side by side in the axial direction,
the carrier includes a support shaft disposed so
as to extend in the axial direction through an
inner side of the planetary gear in the planetary
radial direction, a first oil receiving portion, and
a second oil receiving portion,

a planetary bearing is disposed between an out-
er peripheral shaft surface that is an outer pe-
ripheral surface of the support shaftand aninner
peripheral gear surface that is an inner periph-
eral surface of the planetary gear,

the carrier is provided with a first oil passage
and a second oil passage,

the first gear portion is disposed on the first axial
side of the second gear portion,

the first oil passage is formed so as to commu-
nicate a first side surface opening that is open
to afirstcarrier side surface thatis a side surface
of the carrier oriented to the first axial side with
a first outer peripheral opening that is open to
the outer peripheral shaft surface,

the first outer peripheral opening is disposed so
as to overlap the first gear portion in a planetary
radial view along the planetary radial direction,
the second oil passage is formed so as to com-
municate a second side surface opening that is
open to a second carrier side surface that is a
side surface of the carrier oriented to the second
axial side with a second outer peripheral open-
ing that is open to the outer peripheral shaft sur-
face on the second axial side of the first outer
peripheral opening,

the second outer peripheral opening is disposed
so as to overlap the second gear portion in the
planetary radial view,

the first oil receiving portion is provided so as to
protrude from the first carrier side surface to the
first axial side, and is formed so as to guide oil
supplied from an inner side in the carrier radial
direction to the first side surface opening, and
the second oil receiving portion is provided so
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as to protrude from the second carrier side sur-
face to the second axial side, and is formed so
as to guide the oil supplied from the inner side
in the carrier radial direction to the second side

32

the drive source is a rotary electric machine in-
cluding a rotor that rotates integrally with the
shaft member,

a pair of the output members is provided,

surface opening. 5 the vehicle drive device includes a differential
gear mechanism that distributes a driving force
2. Thevehicle drive device accordingto claim 1, where- of the rotor transmitted via the speed reducer to
i the pair of the output members,
the rotor, the speed reducer, and the differential
the planetary bearing includes a first rolling por- 70 gear mechanism are disposed coaxially,
tion including a plurality of first rolling elements, the rotor, the speed reducer, and the differential
a second rolling portion disposed on the second gear mechanism are disposed in the stated or-
axial side of the first rolling portion and including der from the first axial side to the second axial
a plurality of second rolling elements, and a sup- side,
port frame that supports the first rolling portion 75 the vehicle drive device includes:
and the second rolling portion, the shaft member disposed so as to extend in
a third outer peripheral opening that is open to the axial direction through an inner side of the
the outer peripheral shaft surface is provided be- speed reducer in the carrier radial direction;
tween the first rolling portion and the second roll- a first supply portion that supplies the oil to the
ing portion in the axial direction, and 20 first oil receiving portion from the inner side in
the first side surface opening communicates the carrier radial direction; and
with the third outer peripheral opening. a second supply portion that supplies the oil to
the second oil receiving portion from the inner
3. Thevehicle drive device accordingto claim 2, where- side in the carrier radial direction,
25 the first supply portion is provided in the shaft
member, and
assuming that a side where the planetary gear the second supply portion is provided in the dif-
rotates while a vehicle is moving forward is a ferential gear mechanism.
forward rotation side, a side opposite to the for-
ward rotation side is a reverse rotation side,and 30 5. The vehicle drive device according to any one of
a direction about the rotation axis of the plane- claims 1 to 4, wherein
tary gear is a planetary circumferential direction,
assuming that a position in the planetary circum- the drive source is a rotary electric machine in-
ferential direction where a load acting in the cluding a rotor that rotates integrally with the
planetary radial direction on the outer peripheral 35 shaft member,
shaft surface via the first gear portion and the a pair of the output members is provided,
planetary bearing due to an intermesh between the vehicle drive device includes a differential
the first gear portion and another gear is maxi- gear mechanism that distributes a driving force
mum is a first load bearing position, and a posi- of the rotor transmitted via the speed reducer to
tion in the planetary circumferential direction 40 the pair of the output members,
where a load acting in the planetary radial direc- the speed reducer includes a sun gear that
tion on the outer peripheral shaft surface via the meshes with the first gear portion, a first ring
second gear portion and the planetary bearing gear that meshes with the first gear portion, and
due to an intermesh between the second gear a second ring gear that meshes with the second
portion and another gear is maximum is a sec- 45 gear portion,
ond load bearing position, the sun gear is connected to the rotor so as to
the first outer peripheral opening is disposed to rotate integrally with the rotor,
adjoin the first load bearing position on the re- thefirstring gearis fixed to a non-rotary member,
verse rotation side, the second ring gear is connected to an input
the second outer peripheral openingis disposed 50 element of the differential gear mechanism, and
to adjoin the second load bearing position on assuming that a direction about the rotation axis
the reverse rotation side, and of the planetary gear is a planetary circumfer-
the third outer peripheral opening is open so as ential direction,
to be oriented to an outer side in the carrier radial thefirst outer peripheral opening and the second
direction. 55 outer peripheral opening are open at different

positions in the planetary circumferential direc-

4. The vehicle drive device according to any one of tion.
claims 1 to 3, wherein
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